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Il1am pana

CermeHTaumja



/Jler eknuja - cerMeHT alHja

Input image Object Detection
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CermeHT anHja

Chest X-Ray
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CermeHTauuja Tymopa

Brain MRI ’



CermeHT anHja

Kako nsrnepa aHotaumja?
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CermeHT anHja

Kako nsrnepa aHotaumja?
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CermeHT anHja

Kako nsrnepa aHotaumja?

1. Car
2. Building
3. Road
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Segmentation Map
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CermeHT anHja

Kako usrnega moaen?

KnacudukaumoHmn moaen
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CermeHT anHja

Kako usrnega moaen?

KnacudukaumoHmn moaen
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CermeHT anHja

Kako usrnega moaen?

CermeHTaLMOHU Moaen
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CermeHT anHja

Kako usrnega moaen?

CermeHTaLMOHU Moaen

Kako nosehatn aumeHsuje ao
Be/IMYMHE yNa3He CnKe”?
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CermeHT anHja

Kako usrnega moaen?

CermeHTaLMOHU Moaen

UpSampling layers
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UpSampling layer

Max unpooling

MeTtopa Hajonuker
cyceaa

Max Pooling
Remember which element was max!
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Input: 2 x 2 Qutput: 4 x 4

https://towardsdatascience.com/transposed-convolution-demystified-84ca81b4baba

Max Unpooling
Use positions from
pooling layer
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UpSampling layer

HepocTaTtak:
e [yb/merbe MHPOpMaLUuUja

* [pegednHMCaHO NOHaLLaHE, HEMA Yyera (noTeHumMjanHo, cnabuja reHepanunsaumja)

https://towardsdatascience.com/transposed-convolution-demystified-84ca81b4baba



CermeHT anHja

Kako usrnega moaen?

CermeHTaLMOHU Moaen

Transposed Convolution
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Transposed Convolution

KoHBonyumja

Transpose Convolution *
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Transposed Convolution

|
Dot product
KoHBonyumja between filter
and input
. Input: 4 x 4 QOutput: 2 x 2
3 X 3,stride = 2,pad = 1

-

Input gives

Transpose Convolution ::f'gm for
ilter
Input: 2 x 2 Output: 4 x 4
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Transposed Convolution

Input: 2 x 2

3 X 3,stride = 2,pad = 1

> Filter moves 2 pixels in
Input gives the output for every one
weight for pixel in the input

filter
Stride gives ratio between @

movement in output and
input ’,
QOutput: 4 x 4

http://cs231n.stanford.edu/slides/2022/lecture_9_jiajun.pdf



Transposed Convolution

Input: 2 x 2

3 X 3,stride = 2,pad 7

Input gives
weight for
filter

QOutput: 4 x 4

http://cs231n.stanford.edu/slides/2022/lecture_9_jiajun.pdf

BpenHoctu ce cabupajy

Filter moves 2 pixels in
the output for every one
pixel in the input

Stride gives ratio between
movement in output and
input



Transposed Convolution

2 X 2,stride = 1,pad =0

input kernel output
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Transposed Convolution

input

O in

2 X 2,stride = 1,pad =0

kernel

output

12

4

40

20




Transposed Convolution

2 X 2,stride = 1,pad =0

input kernel output
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Transposed Convolution

2 X 2,stride = 1,pad =0

input kernel output
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Transposed Convolution

input

O in

2 X 2,stride = 1,pad =0

kernel output
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Transposed Convolution

input

O in

2 X 2,stride = 1,pad =0

kernel output
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Transposed Convolution

Padding/stride ce
oAHoCe Ha M3nas a
He Ha yna3 Kao KoA
perynapHe
KOHBOANYLUMje

Input Kernel
011 Transposed ol 1
Conv
213 (stride 2) 213
0|0 o1 1
0|10 213
+ +
0] 2
416
ojJo|l0O] 1
ojol12]3
Qutput
ol210]3
4161619

https://d2l.ai/chapter_computer-vision/transposed-conv.html




U-NET Apxur ekT ypa

Transpose Convolution
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U-NET Apxur ekT ypa

Skip-connection

—

Qtse Convolution
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U-NET Apxur ekT ypa

Skip-connection
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Conv, RELU
Max Pool
Trans Conv

Skip Connection
Conv (1x1)



